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ppgrftTPTION 
METASTASIS INDUCING DNA^S 

^.A^ry elates to metastasis 
The present invention relates 

inducing DNA 1 s , a method of identifying such DNA ' s , 

and their use in diagnosis and therapy. 

Most cancers are thought to be due to alterations 
in specific genes caused either by station maRrng ( 
their ge ne-product in some way - effective or by 
overexpression of a normal gene giving an enhanced 

v, av *» laraelY been identified 
effect These oncogenes have largely 

by introducing gene-iength fragments of DNA fro* human 
cancers into a mouse fibroblast . cell line, in culture, 
and selecting those cell lines that grow in an 

. fl i-iCTuid or semi-solid medium, 
uncontrolled manner m liquid or 

-. = have been isolated by cloning 
The oncogenes themselves have been 

*. awav from the mouse DNA by 
the human DNA fragments away from tn 

. -, v^-im^c. Alternatively 
standard recombinatorial techniques. 

ran arise in genes that suppress their own 
mutations can arise ah a 

activity such as, for example, p53 or Ub or which 
suppress the levels of their products such as, for 
example NM-23. These are referred to as tumour 
suppressor oncogenes. In the commonly-occurring 
cancers, it is believed that between 5 and , such 
changes in oncogenes or tumour suppressor oncogenes 
are required to produce a full-blown cancer. 

Th e major forms of cancer, including breast 



cancer, l ung cancer and colonic ^ ^ 

effectively because, although the current therapies 
.ay be effective against the primary tumours, thev are 
largely ineffective against the disse m inating or 
metastasizing cells, which ultimately km the 
patient. Despxte the enormous effort in cancer 
research very l ittle is known „ tfae molecular ^ 
about the most important life-threatening process, 
that of metastasis. Most of the oncogenes and 
suppressor oncogenes that have been discovered have 

been found from their abili t-i, i-« 

uneir ability to promote uncontrolled 

growth of the mouse fibroblast cell line Th. ■ 

*-<=xi une. rhe major 

problem in this field is that determining cell growth 
does not give a measure of the process of metastasis 
in fact, although uncontrolled growth ls an important 
aspect of the initial events in the development of a 
cancer, the rate of growth of distant metastases can 
be remarkably slow. Hence the process of metastasis 

is largely independent of processes invni • 

u<_esses involving cell- 

growth, except in its final phases. Therefore it is 
unlikely that oncogenes and tumour suppressor 
oncogenes will have much involvement in the process of 
metastasis and be useful diagnostic or therapeutic 
targets for control and elimination of metastatic 
disease . 

It is one object of the present invention to 



" 3 " ; e Mna of or containing 
identify DNA comprising, consisting 

to ^metastasis inducing DNA.s or Met-DNA's for 
short . 

rt-F t- he present 
j'^^r <-r> a first aspect or tne y- 
Accordmg to a n« 

a method of screening ana 
♦-v^-,-^ is provided a mem^ 
invention there is 

recovering Met -DNA comprising the steps of: 

, transferring fragments of human DNA fro. 
ma lignant, metastatic cancer ceils into a ceii line 
tha t produces only benign, nonmetastasizing tumours 

when injected into syngeneic animals, 

2 . injecting the transformed cells into a 

syngeneic animal; 

3. selecting those animals in which 

„ >, aV p been identified; and 
metastasizing tumours have been 

MPt-DNA therefrom. 

4. recovering the Met uin«. 

*-o t-r^nqferred in step 
Preferably the DNA fragments transferr 

1 are fragments of from 0.5 to 50, base-pairs. 

Pr eferably the cell line that produces only 

r^stasizing tumours when injected into 
benign non-metastasizmg 

• a i , is a rat mammary epithelial cell 
syngeneic animals is a 

line, such as, for example Rama 37. 

preferably the fragments of human DNA from 

as sist in their removal or insertion from or into a 

„v, a<= for example, the 
host or vector, such as, tor 



oligonucleotide tag illustrated in Fig. , This 
-gging procedure ov era « the proMem of identifying 
t*e inserted human DNA ^ ^ ^ ^ ^ 

the transfected rat cells . Human . specif ic 
™A ,A1 U) seque nce S are spaced sufficiently in the 

h " ,an 9en ° me that ln ^ DNA fragments of this 

size they will be absent. 

in one embodiment, fragments of human DNA from 
-Irgnant, Metastatic breast cancer cells are 

introduced into a -rat- 

mto a rat mammary epithelial cell line 

Rama 3 7 which produces only benicm ™ - 

y Deni Sm, nonmetastasizing 
tumours when injected into syngeneic rats. 

By way of example only, the transfer of 
restriction-enzyme Hindlll-f ragmented DNA from 
-lignant metastatic rat and human breast cancer cell 

llMS int ° 3 beni9n *•» " H M produced a small 

proportion (1-3%) of i-r^r^-P 

Jo; ot transformants which, when 

reintroduced into the syngeneic rat. 

y lyeneic rats, caused these 

cells to metastasise, principally to the local rymph 

nodes and lungs. i n ' contr^h * 

±n contrast, fragmented DNA from 

—astatic cells and the standard oncogenes (Ha- 
ras, Middle T tatig , n gene< ^ t tat , a ^ 

Produced no metastasizing transformants. Th e latter 
-suit confirms the non involvement of such oncogenes 
m the metastatic process per se . However, the fact 
that metastasis can be transferred in a genetically 



- other dominantly-acting 

dominant manner suggests that other 

laraelv responsible for this 
DNA fragments are largely v 

„ The full results of the above experiments 
process. ine ^ U - LX 

in table 1, which shows the incidence of 
are shown xn ta&ie x, 

f^r- Rama 37 transfected cell 
tumours and metastases for Rama 

lines . -1-1 

v, cells injected give the cell 

The column headed ceixb x j 

typ e in short hand, an, full details are ^ below. 

Ltl is a cell Ixne from a lung metastasis of Rama 37 
cel l. transfected with fragmented DNA from the 
me tastat,c breast — c.U Une Ca 2 -33 .Cancer 
Res „ 27 eS- 2 V 9 3, » M „B-TX -ceU Unefroma 

nf Rama 37 cells transfected with 
primary tumour of Rama 

• u roaq f cell lme HMT- 
fragmented DNA from the benign breast 

,r cer Res 5* 27S5-279S, 199*) f R37-C.2-KI x. a 

3522 Cancer Res. 

... 37 cells transfected with tagged DNA 
cell line of Rama 37 cexxs 

^astatic transformant R37-Ca2-LT1 ; 
fragments from metastatic 

c t> = m a 37 ceils transfected 
„ = n line of Rama -> > '~<=-- s - J 
R37-Ca2-H is a cell line 

with untagged DNA fragments from metastatic 
cr ansformant R37 -Ca2 - LT 1 ; K37-B-HT rs a ceil ime of 
Kama 37 ceiis transfected with tagged DNA fragments 

n ti as a control; R37-tx 
from the benign transformant B-Tl 

r,f Rama 37 transfected with PCR 
is a cell lme of Rama j 

..11 line of a lung metastasis of 
fragment Fl rrom a cell lme 

i 1 ine of Rama 3 / 
R3 7-Ca2-HT; and R37-F2 is a cell 



transacted with PCR £ra £ nt F2 from ^ ^ ^ 
line of a lung metastasis of R37-Ca2-HT. 

The b annotation in the column headed metastases 
identifies the transf ecting DNA ' s giving ris e to 
- S nificantly more metastasis than Rama 3 7 cells 

(P<0.05, Fisher exact test) Th» = ■ , 

oesc; . The animals were 

autopsied after 3 months. 

TO aid the rescue of metastasis-inducing human 
DNA sequences from the rat transformant cell line s 
all the Hlndlli-fr.g^.a DNA , S from ^ ^ 

metastatic transformant, R37-Ca2- LT1 ^ ^ ^ 
tagged at both ends with double-stranded synthetic 
oligonucleotides that provide restriction en 2yme and 
unicue PCR primer sites . These are sWn , n pig i 

The tagged DNA fragments include « restriction sites- 
Sfil and NotI, a defects Hindnx site at the 3. end 
for linking to the Hindin sites at the ends of the 
human DNA fragments, thereby destroying it, and an 

internal Hindu I site lorst-^H „ 

6 lQ cated near to the 5' end, 

which when cut aftpr 

after ligation generated new fragments 
with Hindlll ends. The f ram „ 0 - 

ine fragments were transfected 

into the parental Rama 3 7 cells, and after transfer of 
the cells to the mammary gl an ds of syngeneic rats 
-tastat.c cell lin es were isolated from the resultant 

rat lung metastases. The tacrrr^ * 

ae ca gged, fragmented DNA 

incorporated into the metastatic transfected Rama 37 



cell lines was directly amplified between the tags by 
PCR and yielded bands at about 1300 to 1500 bp that 
were responsible for the metastasizing ability of the 
transf ected cells. These results are shewn in Fig. 2 
which shows the DNA fragments produced by PCR of 
metastatic transf ormants . Two new cell lines, 
established from the culture of lung metastases of 
R37-Ca2-HT (tagged, metastatic DNA transf ormant) and 
R37-Ca2-H (untagged, metastatic DNA transformant) (see 
Table 1) in rats were termed HTLu and HLu, 
respectively. They were run against the tagged benign 

„,- ~n line R37-B-HT and the tagged 
transformant cell 

metastatic transformant R37-Ca2HT. Cellular DNA was 
amplified by PCR using a short oligonucleotide primer 
o£ 22 bp from positions 3-24 of the tag sequence as 
shown in Fig. I- compared with the control DNA ' s from 
HLu and B-HT cells, two extra bands, Fl and F2, of 
about 1300 bp and 1500 bp respectively, were 
specifically amplified from genomic DNA of the Ca2-HT 
and HTLu cells when PCRed DNA samples were run on 0.8% 
agarose gels containing ethidium bromide and 

j ,, , iaht The f luroescent bands of 

photographed in U.V. lignt. 

DNA are shown in negative imaging for clarity. 
Cloning of these pooled DNA 1 s yielded six independent 
fragments and the results are illustrated in Fig. 3. 
Fig 3 shows pBluescript clones of metastatic DNA 



fragments Fl plus F2 . The two broad PGR DNA fragments 
Fl and F2 were excised from the gel in Fig. 2 , 
combined, and cloned dxrectly using the AT procedure 
into a suitably modified pBluescript vector and the 
clones of recombinant vectors (C10,C9 etc) were cut 
with Hindi II to excise the cloned fragments. These 
cut recombinant vectors were analysed on a 0.8% 
agarose gel containing ethidium bromide and 
Photographed in U.V. light. The sequences of clone 
CIO and C9-DNA's were identical; vec = vector DNA and 
ins = insert DNA corresponding to the cloned DNA of 
about 1000 bp. Transfection of these cloned DNA 
fragments singly into the parental benign cell l ine 
confirmed that all fragments (C2 , C5 , C6 , C9 , C12 and C20- 
DNA ' s ) produce metastases. These are shown in Table 2 
which tabulates the incidence of tumours and 
metastases for Rama 37 cells transfected with cloned 
Met-DNA's. The superscript a & b indicate: 

Sericulture: pSV2neo, benign Rama 37 cells 
transfected with the selection vector for the cloned 
DNA fragments alone; C2-DNA, benign Rama 3 7 cells 
transfected with the vector and the insert from clone 
2 of the pBluescript library of the Fl and F2 pooled 
DNA ' s , and similarly C5 to C20 -DNA. 

indicates significantly more metastases than 
vector transfected Rama 3 7 alone (P<0.05, Fisher exact 



_ y - 

tMt , . Animals «» ™ ied afCer 3 m0nthS ' f 1X 
Thus Koch's postulate has been satisfied for all 

^tastasis-induc^-s (Het-O-s, in this system. 

Southern hybridisations and PCR amplifications 

**~t~ nMA 1 s are specifically 
have established that the Met-DNA 

-n rheir respective transf ormants . 
present in tneir 

Fig . 4 shows detection of C9-DNA in 

n lines Cellular DNA was isolated 
transf ormant cell lines. v. 

f (A > a cell line fro™ a lung metastasis produced 
from (A) a cej-j- 

of c 9 - DNA transfected Rama 37 cells m 
by injection of C9 una u 

* ^ Rama 3 7 cells (see Fig. 3 
rats; (B) C9 -DNA transfected Rama . „ 

■j •? rPlls- (D) benign BT- 
and Table 2),- (C) benign Rama 37 cells, 

„ , M Table 1) • These DNA's were digested with 
1 cells (see TaDie u 

.indlll and the digested M A was analysed on O.B* 
aga rose gels either by <A, Southern biotting to a 

^ • labelled C 9 - DNA , and the 

probe of ["PI radioactively labelled 

v rav film or B) by PCR 
radioactivity visualised on X-ray ^ 

f^nment from either end 
using the 17 oligonucleotide fragment 

o£ ch e CS-.NA as primers and run with a standard 
secular weight marker ladder. The newly synthesised 

^-p t-hp pthidium 
■= 113 1ised by fluorescence of the etm 
DNA in B is visualised oy 

i in U V light. Surprisingly, the 
bromide in the gel xn U.V. 9 

o£ these Met-DNA' s illustrated in Figs. 5 to 
sequences of these ue 

. oria in do not correspond to 
10 although human m origin, 

tao wn genes and most do not include any obvious ope 
reading frames. furthermore none of these Het-ONA 



are expressed as mRNAs in\°heir tran.- 

lr tran srormants and 
h-ca are not do m ina nClv -ac C i ng oncog . nM _ 

theref0 " — 1 -hort scenes of 

reSUlat ° ry °* inducing metasCasis 

invention there are provided DNA 

::r cins of — - - ; nducing 

from the sequence: 

C2 



S IBS 1™ ec_ CCAT 

sssss S IF^- 

GGGAAGTCAC T ATATCT ^S^™^ TG ACTAACCC AGACTA^^ GCC TCGAGGA 
TTGTGTGAGC AGCATGGCGT ATCTGAGAAA G^TCT^rJ ? ACTT TAGGT 

CGAGGCTCTT CTTCAGTATT ?S^ ATGGT GTGCAGCATA cSSS AGTGGTGGCC 
TC AT GTGAGG 2555^^ CTGGTGTTSG SS^r^ ^GCAACACT 

AAGATACAGA ATTATTCTTC r^ CAGGA GAAAACGAgX ctSctc^ ^^ACAG 
CTTCAGGTTA ATCA^aSg CTT^^ TC ^TCCT JgtG^Sg? ^CATTCTTC 

sssss saE ISF -™ -iS j~ss 
sssss ~S 11™ ~ sill sass? 

Slip ™- ssjs 

ATAACTCCCA AT ^CATTT SSccc 



Acco 



-n a third asp 



ect of the preset 



inver.'- 
consisting 



are provia 

ion un— 



e d DMA ccrap-- = 



ing ; 



of or co 



ntaining a 



metastasis 



inducing 



DNA 



-vi<= sequence 
from tne ^ cv ^ 



C5 



aATGGGTTGA 
TGTGGTCAGC 

ggtaaaggaa 

aCATCAGACC 
TTCCATCTGA 
ATTTATCTTC 
TCCCGTTCTG 

acacgtacaa 
ccccaaaaca 
ccattggagg 

ATATTGGAGC 

tttattaaac 

GACATTATTT 
CCGGCTCTAT 
TGTACACTTG 
AGAGAAAGGC 
GAGTATCCCC 



GCCTATTAGC 
AATTCTGTGC 
AGCCAGAATT 

agacagcacg 

a TGAGGAGAA 
TTAAAAATAA 
CACTTCATGC 
A TAAATAGTA 
ACCGGCCTGT 

gtcaggatgc 

AAGCAGGCTG 
AAGACATTTT 

tggcttttct 

GGAGATGAAG 

tccatttaat 

TGTGTGTGTG 
TGACCCTTAT 
CAAGACTCAC 



GACATTTGGT 

cacaaacgct 
tagggatgtg 
t^aaagtcca 
ttgatatcat 
ttactgctgg 

TGCTACCATA 

ctttgtaaat 
ttatcatgtt 
tgtgaatttc 
cactgtctac 
gctggctgac 
ttgaacaccc 
•tctttataga 

GAATGGTGTC 
AGAGACAACG 

tcacactgag 

ACATTCGAAC 



CTCCATGTTT ^^ GAAA 

AT SrCTcfA GGA.GAC1ATC 
AACAGCTCUA rpgQGTATCGC 
TGTTTTTCAA ^^T 

CACT ^?GT 'GGCGGAGCAG 
TG S^Sc GGGAGCTCTG 
ATTrGGAGAO CTCTTTG 
CCCGATAGAG ^£C1 

OT 'agtSc S?^ 

CACAAGTGGv. * j^gCT GAT A 



^TGTGTGGGT 

gcttggtc 



agatacaaag 
acttgcaacc 
oaaggagaag 
tgtagaaata 
caagggaact 
gccccacaca 
aagcattccc 
gtgacaggga 
acgtacagga 

CAATTAGCAA 
GAGCACACAT 
AACTGCTATA 

cacttagggt 
acttttaaag 

GACAGAGGTA 
CGTACAAGTC 
CGATAGATGA 



f fbs present 
- fourth aspect of P 
According co a compri3 ing, 
. tioT1 there are proyxaed ^ 
inVen " £ 0 . containing a -tastas.s 

consisting or o- 



. m r be sequence: 
from tr.e 



CS 



AGGACCAGAG 

pggggcgaac 
\gaacacaat 
aacatatata 

CACTGCCTCT 
GAGCCACCAT 
CAGGACCTTT 
TATACAATTT 
TCTGGAGAAG 
CAGCGTGTTT 
CCCACTCCTC 
GTTTTCTTCT 
AAGCTCACTA 
GCTGGGATTA 
TGGCCTTCTT 
GTTGTTCGTT 
CAGAGCTGAA 



ttcacatccc 
tgcacacaca 

CACAAATAAA 
CAATTTTTCT 
CCCTCCAGAC 

gtggtttcac 
ggaagagcag 
taatgctacg 
taagaataaa 
aaagtaggaa 
ct^ttaactg 
gttttgatct 
tgtagaccag 
aaggcttgtg 

TAAGGATCTC 

catcctggct 

TGCAAATTCC 



ATCAAATGGC 
TGTGCACATA 
AAAAATCTTG 
TTATTTTTTT 
ATAGCAGTAC 
AGATGGTTGT 

tcagtgctct 
tacacacaac 
ggagggaaag 
tgccatgaaa 

GAGCTCCTTT 
TTTTAAGACA 

tctggccttg 
c^accaagtc 
taagctagca 
ccagcacaaa 

TTGTGCTCTT 



CCAGAAGGTT 
CACTTACAGA 
AAAAATTTTA 
AAAGATTTAT 

agggcatcgg 

GAGCCACCAT 
TAACCTCTAA 
1TCTCTTTCC 
AACATTGCTT 
TGACTGGCCT 
aTCTAATTTA 
GAGACTCACC 
AACTCAAAGG 
TGGTCTGAGG 
GTAAGTAGCC 
GGCAGTCACT 
CCTGTGTCCT 



TTAATGCTGT 
GACACACATT 
AGCTAAAATT 
TTATTTAATG 

atcccattac 
gtggtttcag 

GCCATCTCTC 

tttaatggtt 
tcacattgca 

GCCTTCTCAT 
TTAGTTTGAC 
ATATAGCCCT 
AGATCTATCT 

ctttggagca 

TAGCCATGCT 

aaacgtcggc 
cctggaac 



cttttggccc 
cagcagcata 
gttaagaaat 
tatatgagta 

AGATGGTTGT 
GAATTGAACT 
CTGACCCTTA 
GAGATTTTTG 
CCAGTGGGAA 
TACTGTTCCT 
GATACCCAGG 
GGCTGGCCTG 
GCTTCCTAGT 
GCCTCGGTTT 

gttgtaggaa 
ctcatttcat 



■12- 



•^cording Co , £lfch 

invent i 



-on ther» 

are orovi 



consisting Q f 



as Pect of (-:■ 
ided dna c 



P-esent 



° r contami 



° m Prisina 



from th 
C9 



e sequence.- 



ng a metas 



<-as; 



inducing DNA 



AGTTGGGGAC 

atttccaatg 
ggtaattaaa 

TTGAGAGGGA 
AACTCAGTGA 
GTTAAGGTCT 
AACCAGGCAA 
C TCTCATTAT 
CATATGACAG 
CTTGTTGCAG 
GAAGATCCTC 
TATCTGGTAC 




-^x'TATGGA 

gatttttgaa 

GCTGCTCCTG 
^TGCACAA 

agctcaggtt 

T TTCCTGC 



ACAGCTTGCT 
GAAAGGACTG 
AGCTCTCTCC 
TGCAGGCATT 

ggtatccctg 

CTGGATCTGA 
AGGTGTTGGC 
AGAGCAAGTT 
CACCTGAGGA 

atggcacttt 
tggattaact 
acatctgctg 
aagaaggact 

CTATCATAAC 

tgcgcaacga 
gaagcacttg 
cacgtgggct 
tgtggctatg 



TGATTAAGAT 
CTAATTGGGG 
CAGTGGCCTT 
C TAAGGGCTG 
TCTGTGCTGT 
GCTGCCTCAG 
TGTGACCTCA 
TGAGACTGGC 
GTCCTGTCCC 
GTGTCGAGAG 
GTGAACACTG 

ggtgaatgag 
ggtgccacaa 

TGAGTGCAGG 

ccaaaactga 

CCTTTACTGC 
TTGGGCTGCA 
TCCTATGACT 



GTTTCTTGGG 
AGGCAATGT T 

TCCTGTTTTT 
GTTCTTGGTT 
GCTTAGAGTG 
GGAA ACGCAT 
GAArTCTGAG 
GTGGGAACAA 
TAGAGATCAT 1 

AGGGGACCTG 
ATTGCTGCTT 

ttcatgggct 

AGCACAGCTT 
TATCAAGAAT 
ACTCAAAAAT 
ATTGTGCGAC 
CAGGCCACCA 
TGGACTTACT 



aaaaggagtt 

GCTTAATTGG 
GGCTCTGGGA 
T CTCCCTTCC 
CCGTCCTGAG 
GAGCTCATTG 
GG GCAAAGGT 
AAATATAAAG 
AAGGACCTGG 
GCCCAGCATG 
TATACCTGGA 
TTATTTCAGT 
TTAAATCTGT 
ACTTTAGCAG 
CAAGCATGGC 
TTGACGGT21G 
CGCCGTGCCT 
TTTATTGCAC 



AAGCCTAATG 
GACACCTGCG 
GGCGAAGGCA 
CCTCTGTCCA 

^gttggtgT 

gaaaggggag 
tcaaggc TAa 

tgagtgaggt 
ctgctgggga 

ggaggccctg 

GTTGTGCTGT 

gaggtattt^ 
gggttgtgac 

GTGGTAAAAA 

atggatcctg 
gcttggttct 
gaaacacctc 

ATATAAATAT 
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. v-v,o present 

„ » are provided DNA comprising, 
invention there metascas is inducing DNA 

listing o£ or coaming a 



CO 

from 
C12 



the sequence: 



GAGGGGGTGG 

cgggt3agaa 
a <igagaaaaa 

CAGACTGCAC 
AAAGGTAAAT 
GGTTCTCAAC 
CCCCAACCTT 
TTGTAATATA 
GCCCCACGTG 
CAGGCTAGCA 
TGGAGAGACT 
TTCCTTTTTC 
TAAGAAAGAG 
GCAAAGGGGG 
TTCCTTGGGG 
CGTCTTTGTG 



m^^arrT CAGCAGAGCT 
n. atCTTTTTGT AGGAAGGGTT ^ATGAACC tGAC 
TGGCACAGTT ^GTTTTTG aTTTTTTTTT TAAATCGCTA 
ATT TAAAAGC CCTGAGGG r A.GCGTCAGA TAATGTCCCC 

CAGATCAGAA ^£XcaTC TGGATCACAG GAGCGTCA cccaGC 
ACTGGTGTTC GAGGCACA qaGTGTGGTG GGGGGTGCC ctgGTGaCCT 
GCATTTGOT GCACAGTA^ GCCTCATG cTGTTATGAA 

CTTCCTGATG CTaU ^„„ rT TC ATAACTGT GATTH^ TGCTGTTCTA 

SIattattt ttgttgctgt tcat^^ GT ttgagaac tgctg^ gcc 
aataatt™ -^aaagagg ggtt g aggcagagtc tT ctgaggac 
gatggttttt cgtcatt ctgaGGAA ta accttggaa tacttgtggg 

GCCTAGAATG TGCTACl^ qgaaaT AGCT GGAGTTTO cTAAA 

ggcttagtcc tcaagaaacx ccct gtcggccccc i TTG 

ss iSS IS 
isSi IBcS ScLcc 
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According to a seventh 



aspect of the present 



invention there 



are provided DMA comprising, 



consisting of or containing a metastases 

•^rom che seauence: 

C20 



-ncucing DM A 



TTGTCTCTGG 
GTGTGTCAGG 
AGTGTTCTAC 
TGCAGGAACC 
ATGGTGCTAG 
TTC C TAGGTA 
GGGAGCTGTT 
GCTTGCCTGC 
TGTGGGCAAA 
CACTTCTGGG 
TATCAGGCAA 
TTTGCCTTTG 
CCCCTCGGTC 
AGTATGGTTT 
TTGGTTCCTT 
CATCACAATT 
TCTCGCCAGC 
TTGAATC TTA 



GTGCATCCAC A 



TGTTACTTGT 
AGTGCTGTAG 
TGTCAGATGT 
AGAAGGGCCT 
GTGTTTTCCT 
TGTCTTCCCC 
TGACCAGGTC 
TGCAATCTTC 
GGTGGGCAGA 
CAATCCGCTC 
AGGTTTGAGG 
TGTGTCCTGA 
TCAGGCCTGA 
TAAAAATCTA 
TATGAC TTAC 
CTCTGTCACT 
AAGAAAACAC 
AGGAGAAGCC 



TTTCCCATTT 
ACCTATTTTC 
GTAGCTGTTC 
GTCCCTACTT 
CTAGAGCCTG 
TCTGAAGGTC 
CTCTCAAATC 
CCGCACCCAG 
AGTGGCAATC 
TCTCTTCCAC 
CAACCAGTTA 
GTCCACCAGG 
AGTTGCACCT 
AGATAGCTAT 
TTTTGCTGTA 
GATCCAGCTC 
GCTAGGGACA 
CGCGCACCGG 



CTGACAGTGG 
CTGTTTTCTT 
CTGTCCACTG 
CTACTGGGCC 
AAATGTGGGC 
TAGCTCTCCC 
CGGGTGCAGT 
AGGCACCCAA 
TCTCCTGCCC 
AGGGTTTGGG 
GAAACTGGAA 
CAGGTCACTT 
CAGGGTTGGC 
CATGCAGCAA 
CTGAGGATCA 
CATTTCTATT 
TACGAATCCT 
ACTGGCGCGG 



TTTGACCTT CTATACGCCT 
TCAGCCAGTT ACAGGAACAG 
ACTTTCAAGC TGTCTCTGTG 
CCTACGCACA GGGGGCCTAG 
AGAGAGTAGT CTCCTCTGGT 
TTCCATGGGA TATGGGTGCA 
CTGGACCGCA GGCTCCTGTA 
GTTTCCTCTT GGGCCAAGGA 
TAGCGTCTCA GGATTGCCCT 
AGCAGGGAGC TGTGGGCCGG 
GTGTCAGGTC CCAGAGGAAT 
GGAGCAGAAA AATTGGTTTT 
TTTCAGCTGT ACCTGTGGAA 
GGCTTGTGTA AAATGTCTAT 
AACCTAGGGT CTCAAGCAGT 
TTCTTTTGTC CCGCGCGATC 
TGCTGCAGCC AAAACTTTTA 
TTTATATACA CCCTAGCACA 



According to an eigch aspect of the present 
xnvencxon there is provided a method of destine 
-castasis inducing or inhibiting genes ov screening 
diffSrenCSS b — «*• — enger HNA expressed 



oetveen Met-DNA - transfecte 



d and nontransf ected 



ceils . 



m one embodimenc Met-DM* »s ■ . 

--- s, a_ = -n^rocuced into 

a benign rat mammary eoif-h^i i a l c -n i- 

~ ~ i i lne Rama 37. 



1 5 l n h elp identify the 
By way of example and to help 

.-hat- short stretches of human 
requlatory function that short 

cnr to Met-DNA's) may exert on 
malignant DNA (precursor . to Met 

, 7 ce lls the mRNA expression of 
the transfected Rama 37 cells, 

- • ^ transf ormant rat mammary cell line 
th e metastatic transto 

j >h its benign parental ceil 
Ca2-LT1 was compared with its be 

,, rarti ve hybridisation 
line Rama 37 using subtracts 

Of the four subtracted clones three 
techniques. Of oro teins including 

• r,d one corresponded to a novel rat gene 
osteopontm and one cor P tran sfection 

an example only, transrecu 
of unknown function. As an ex P 

ntin cDNA into the parental Rama 37 
nf rat osteopontm cuw«. 

^ that induced a high 
cexxs produced — « ^ 
£req uencv of ^as.asis spared -xth - o 
confiOTi n S C h. .e t as tati o capa.i^V o. tha 

osteopontin gene. x 
™11 results have established a causal 
These overall resux>_ 

, hp Met -DNA' s and metastasis on 
relationship between the Met 

A , hp over-or underexpression of 
the one hand and the over o 

«f which is novel, 
st least one ot wnicu 
certain rat genes, at lea 

that are Xi— " — ic process rn h rs 

•t-h DNA' s from nonmalignant, 
rnnrrols with UNa & 
qvstem. concrui= ^-ac- 
Y , e n as the oncogenes Ha-ras 

0 , aqtatic sources as well as 
nonmetastaci^ „„.^-|~ t 

t Antiqen and Polyoma Middle T 
1( polyoma Large T Antig Mtabll8hlng the 

^tigen failed to induce metastasis 
specificity of the inductive processes mthis 



At present the most useful indication Qf 

a breast or other co„o n cancer „ iU metastasise in the 
^ture in a patient is „ hecher the ^ ^ 

already spread to che loC al ly^ nodes . 
only wor.s on a population basis. For example , 

breast cancer, therp 

there are many examples of patients 

with no tumour in the lympn nodes at presentation who 
later die o £ metastatic disease and of patients with 

metastatic denosir^ -ir, 

aepos lt s ln the lymph nodes who live a 

normal life-snan t>,„ 

e span. Thus an accurate test of good 

Predictive value for the occurrence of metastases 
would be i mportant in selecting thMe pat±ents f ^ 

vigorous conventional chemotherapeutic treatments 
without causing the potentially harmful side-effects 
» those patients who do not need this treatment 

According to a ninth aspect of the present 
invention there is pr0 vided a probe specific to a DNA 
comprising, consisting of or containing a metastasis 
inducing DNA or gene or fragment thereof according to 
the invention. 

By specific is meant hybridises to any target DNA 
under suitable salt and temperature conditions to 
allow detection of identical or related DNA molecules 

Preferably the probe is provided as part of a k it 
which may additional^ compr.se one or more of the 
following, a colour indicator; an oligonucleotide 



; l7 ^-ivsis and/or materials 
primer; materials for gel analyst 

for DNA transfer or hybridisation. 

for ujna v- , o . prred i n tumour 

Th e Met -DNA sequences may be detected 

„ KiBens by standard Southern blotting, 
or biopsy specimens oy 

„ or in-situ techniques to identify those 
a I I r 1 from metastatic disease. «n,l~X 

Pat r; S o diction based on imaging technics may 

methods of detec ■ - s . inducing 

,. 1a Expression of metastasis 

alS ° " Td ecl by standard ^bridisation 

genes may be detectea y 

PCR a^i—ion or by antibodies specie f or 

g ene-product. 

according to a tenth aspect of 

• th ere is P— ided ^ 

cont aining a 

target DNA comprising, consisting 

targeu w fra(Ment thereof o£ 

• «, inducing DNA or gene or fragment 
metastasis inctucmy 

the invention. ^ = c ^ = is- 

v o^r-h Met-DNA's, metastasis 

- OM emb t:rl^ — could be targeted 
indu cing gen. ~ - ^ ^ ^ 

" C n ^ i ^nucleotides based on a pledge 

using sy nthetic g meta stasis-inducing 

of the sequence of the lie 

foments thereof, of the invention, 
genes or fragmen Met -DNA' s , metastasis- 

in another embodiment such Me 

• nes or fragments thereof, may be targeted 

inducing genes or rray ; se 

, nt using standard antibody and antisense 
£or tre atment using 

mR NA/ribozyme techniques for 
destruction, respectively. 



1/6 



Table 1 



Donor 



None 

Human metastatic 
Human benign 

Human/rat 
metastatic tagged 

Human/rat 
metastatic 

Human/rat 
benign tagged 



Cells injected 



Rama 37 
R37-C32-LT1 

B-Tl 

B37-Ca2-Hr 
R37-Ca2-H 

R37-B-HT 



i< No. rats Tumours 



PCR fragment Fl 
PCR fragment F2 



R37-F1 
R37-F2 



46 
20 
18 

37 
31 



39 

30 
40 



22 
18 
18 



29 
24 

31 



28 
36 



% Metastasis 



48% 
90% 
100% 



% 



78% 
77% 

79% 

93% 
90% 



0 



12* 



0% 

33% 

0% 

21% 
17% 

0% 



43% 
25% 
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Table 2 




Transfecting 
r>NA" 

pSV2neo 

C2-DNA 

C5-DNA 

C6-DNA 

C9-DNA 

C12-DNA 

C20-DNA 



26 

18 

25 

18 

23 

13 

13 



13 


50% 


0 


0% 


18 


100% 


6 b 


33% 


25 


100% 


3 


12% 


18 


100% 


9 b 


50% 


23 


100% 


4 b 


17% 


13 


100% 


3 b 


23% 


13 


100% 


3 b 


23% 
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Primer 



\ ' Defective 



FIG.1 





FIG. 2 




FIG. 3 




FIG. 4 
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